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cell fate determinants are distributed asymmetrically along the
division axis. We have found that N-methyl-d-aspartate (NMDA)
signaling is required for correct spindle orientation and protein
localization during the asymmetric cleavages in an early mollusc
embryo. The NMDA receptor antigen is expressed in areas of cell
contact and the apical cortex in the early embryo. To assay the role of
NMDA signaling, we applied a highly selective antagonist (MK801)
and found that the typical asymmetric cleavages are lost. The spindles
of the macromeres align nearly perpendicular to the normal
orientation, and they divide abnormally into two blastomeres of
equal size. To examine whether NMDA signaling is required for
correct localization of proteins that play a role in establishing polarity,
we assayed the expression of an anti-phophorylated PKC (pPKC-pan)
antibody and an anti-Bazooka/PAR-3 antibody. In normal develop-
ment, pPKC-pan antigen(s) always localizes to the apical cortex of the
macromeres and segregates to the smaller daughter cells. In contrast,
when treated with MK801, pPKC-pan antigen(s) localized on ectopic
cortical sites of the mother cells. Similar results were obtained from
the Bazooka/PAR-3 antigen(s). These results suggest that NMDA
signaling coordinates the spindle orientation and cortical polarity in
early asymmetric cleavages.
doi:10.1016/j.ydbio.2010.05.227
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Many developmental processes require the collaboration of
multiple gene products. MEL-28/ELYS is a large AT-hook protein
required for nuclear envelope integrity and chromosome segregation
in metazoans. As expected by its fundamental function, MEL-28 is
ubiquitously expressed in all cells analyzed in C. elegans. However, the
mel-28 gene is strictly maternal effect; homozygous mel-28 animals
survive as long as they receive maternally-loaded mel-28 function
from their heterozygous mothers, implying that mel-28 function is
required only during early embryogenesis. We predicted that other
molecules might buffer the post-embryonic function of MEL-28. To
identify additional proteins working with MEL-28 we performed a
high-throughput genetic interaction screen seeking synthetic phe-
notypes in mel-28 homozygous animals using RNAi. We used RNAi to
test ∼92% of the genes in C. elegans genome in mel-28mutants and in
wild-type animals. We found 37 genes that cause novel phenotypes
(such as synthetic sterility) when RNAi-depleted in a mel-28 mutant
background. We found genes that encode factors required for
translation, nuclear envelope components, DNA replication compo-
nents and chromatin organization factors, among others. Our results
genetically dissect the pleiotropic functions of a maternal-effect gene
and show the interplay between mel-28 and several critical processes
required during cell division.
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The orientation of the spindle of the blastomere ABar is depen-
dent on a Wnt signal transmitted by the C blastomere. In our
experiments, knockdown of components of the cadherin–catenin
complex compromised the ability of C to make a flush contact with
ABar, preventing transmission of the signal and leading to randomiza-
tion of ABar orientation. Alone, a loss of functionmutation in the L1 cell
adhesion molecule, sax-7, has no affect on ABar orientation, but when
combined with a knockdown of the cadherin, hmr-1, lead to greater
penetrance of ABar defects. We also observed a severe cell division
orientationdefect in isolated blastomeres. The cell C,mentioned above,
was also involved in this defect. In wildtype embryos, when the
blastomere P2 divides, it gives birth to P3 in the anterior position and C
in the posterior position. This allows the future germline to maintain
contact with intestine. However, this division was randomized in
blastomeres isolated from sax-7(loss of function); hmr-1(RNAi)
embryos. Cell fate was not altered, but it remains to be determined
whether the polarizing signal can be transmitted. A similar phenotype
was reported in a personal communication of E. Schierenberg to the
Strome lab (Berkowitz, L., Development, 2000) in mes-1 mutant
embryos, but our data for the P2 and P3 differentiation do match what
is seen with MES-1 loss. We postulate that the signal is produced, but
not transmitted.
doi:10.1016/j.ydbio.2010.05.229
470 Abstracts
